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(54) ANTIREFLECTION FILM AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film having high antireflection performance with a monolayer 
antireflection layer. 

SOLUTION: The antireflection film has on the surface of a 
plastic film substrate 1 a cured coating layer 2 of a coating 
material composition consisting essentially of a silicone 
resin comprising a partial hydrolyzate and/or a hydrolyzate 
of a hydrolyzable organosilane and fine hollow silica particles 
of 5 nm to 2 um average particle diameter with a hollow 
formed in an outer shell. The cured coating layer 2 
comprising the silicone resin and the fine hollow silica 
particles has a low refractive index and the antireflection 
film has high antireflection performance with an 
antireflection layer 3 formed from the monolayer cured 
coating layer 2. 
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mMmjjizgz&zfttfh'Q . ^2000^5 

[0 04 3] £fca#, 4t|g*P^^tt^/^/ 
^^P*^«? L^SJS £ -frS r i lc J; o T» tLS 4 

DVTkftMm&mxz-Mmi.xmm-itztixi'^o r 
^^Lfc^ic3 0 o°czmz.2>fs,&xmMm*?r ?m 

ri:li^v^^ v &MmiM&U (ioo~300t) X-n 

StV^ofcS^^&^i-^^iX^fcSc Z<r>tztt), 4 

"g-lg-yy SiJ^P7K^!feJ;<9 1 

^^5jSLfcJP7k^^^ffl^5*j!l5$fiLi,\ ^± 
tSJS Lfc*P*^?!fej|4^*SS^-OHS(D^.$-^- b 
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v^iLTis, rtv£5£#7**#<£>S!ffiJ-^¥i o 

0 nmkttZJ: oi^mmL 1 0 0 < C-C^LT#P 3 tvfc 
Sl^lIoSffi*^^^! 0° «T (jg«±<oTPS 
fi, 0° ) btehhnzm^ntW* U\, o^f). 

##10° zmz-z^ife-yy =—>isi»%mi<^ti 

[0 0 4 4] *fc, 4f|g->y ^-vu-^^srHK-rs 

i-PS^ixSkro-C-ti&v^ *KfS^TyU3*->KS 
&J;t>'>fc<-f67c«>l;:»2, jD2k#fi?g8lS (OR) tc: 

(H 2 0) <D*;v%m, i-tat>h^r^it [H 
iO] / [OR] #1. OWffeScirWJK^ 
i«9»^L<»il. 0^5. O^Ti&SJ: 

e-g- LriPTk^-f 5^<tv\ i. o 

<-f5tV^ofc»j»»SrXtf-t*J-tixa«*>"}» i»fc5. 
[0 0 4 5] £?>l^ 4t1i^!J a — VUv?:*' 

^xy^ '^f^avl, Sit. T'otf 

mm. mm, ^o^{t*y9>9ommst^. tm=a 
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^ffl-T-Sr td5T'#5o 7^**/ K0>An*$WJPtt, & 
gtC^D-C, APifiLTtToT t £ < » #iC4 0~100 
tffl^#Tt-2~ l 0 0f$F B WtTflP7k#$KJ££ffijl 
$ £ t % *KJS T = * > K£ £ PS *> 4 < 'P t£ < -t 5 

r. k&x-zx&ti u*. ±iB»iast5ia^ra«SHS-^ 
[0047] 4tc, ±ero*£->y #««tf-i:S'y =>- 

6!^K<7)iiS7kttS.U : ii»T>'U*ytt^[S]±$* 

<9 -f 5 r t -«!i»fe"e*>s. 

20 [0 0 4 8] ±!Etf>#»v^U=i = ?A£ LT»4, 1t(CPg 

(OR') p (m, pl±0~4©fi&, nJlOXIil, 2 
n+m+p = 4) :<Oftfittffl7/U3*->K 
S (OR* ) CDW^S (R* ) Wfc^SS: (1) tfBl^CD^ 
cD^fflV^r t^x-f 5« 4fcR 2 i:L-C»i, ^J^tfCs 
H7 0aT-fcStcO (T-fe^Tir h^- hilft:) 
H.OjT-foSt.© (aifvUT-fe hT-feT 1 - h^fr) 

30 ^3^i)AtLt, Zr (OCH.) Zr (OC.H 
,) 3 (CsH 7 0 2 ) MZr (OC.H,) 2 (Cs H 
rOO (C 6 H,0 3 ) (Doh'pf£< tii^-ftl*^^ 

Zb. mim&<n®M#S%i&Z-mfa-t£ J £Z>Z.ktfX- 

m^xmib&mzMf$.-rz>t, z\<n>m\^i<n>mwim 

40 zbtfx%z>i>v>xhZ>o *7t, :©^-T^ vi/M*a 

0 O'CT'UftSaSSrtfo-C'b, 3 0 0 t£®3L5i^?&T-^ 

[0 0 4 9] Sfc, 4W^A'3 = 9^«>KttlS»:. Zr 
JC^LT. 0. l~10li%f*)5:t^U\ 

fetaft^ o . i - ^t- i 5 

50 s^-f-f >*?ttmj8.m*fMtLit*). mmmtm 
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[0 0 5 0] a— r-f V^ttfirictt't'Ctt, 

*H- (JUT, r«>y*tt^j fct,i»5) Srj8*P-*-5 

i 5 T* # , S 6 |c f43c t 7 v V 14 £ t> *#+ 

(00 5 1] ±.U<D'>!) XtiL+OMMt L"04, ^f-Pfi 

^w->y*«, Hff^iLTCO->y*Sr2 0~5 0fi* 

[0 0 5 2] :;-e, *ftfttt3D-f^i/9*S:ttffl 
L-c#£-t--57M4, M7kfti%ii*/i'lfy~>7>r>1w&ft 

[0 0 5 3] tlSl^fff=D^^v"J* 

|C*SV*T. a n 4 #iv -> y * LT I * -5 =£$i£j&<E> 

Wmt, WlcR3fe$*tSt«)T?»i4v^» #Rf4, 
/— /K >K ^y/n/V-/U (I PA) „ n 

-t/*/-/k y:/*y-/l^©^S^BIS^^sT/^=•- 
— ;K i/xf i/y^i) 3-/«;^f;n-f ;^©-; 40 

§(0l*tt*MIS:*lf5;iAit'^ r it ft 
31* 4 "9 StfixS 1 W4 28«±S:ttffli-S r £ 

dri/U>\ "^M*-^, ^7"*^, SKif 

2 a w±<s> <r> * mm + a r t a« t- £ a . 

[0054] ±aa©'>y*«t : f-» -r*t>t>^*«> 
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f8 l ®)tp\Z.)Srt2>®mft£m\cttLX, 0. 1-3011 

LV\ 0. ia*%*^-ci4^ro-> 

[0055] ttWi:«5=-f^yWM^ 
14, fiBJf*S:^r-rSBMl2*IRS:»*-fS3i:i:*5fc 

Witts* 3 fc. mjR£*tT^5t>©«ra«Bto*-iitf 
4<<\> ^*mj&& »' 14, ^SJ-fSCT 

i~< y ism*ftffimM*mn-?Z> rife* 5. 
[0 0 5 6] ^LT, f -r^^ttiaj* 

tt»4, ±3*Lfcv-y a-Vl^V*^ h y L 

^-ctSo 3-f^ ^tti&fifc&lJlio^-C, 

*^->y*«^i*»ftic.^t©aft#j^f4, #(c 
Kits *t3 tw-cfifci^ >#s->y 

(Oj*^ (H»») =9 5/5~5 0/5 0U)iiffc5 
wta«»*L<, 4 ►) fr£ L. < 14 9 5/5-7 5/2 5 
•C*>6. 9 5«fc*>#^t, SKkKM 

C5 0 4 9'>fti^fiBHf*S:*aS*5««i5'hS < 
[0 0 5 7] ftfc, ±f2C0 4e>J-LT#f)^5='-7 1 ^ 

^P5^^ix3<><75-C , (4*V^S. «*tf, 2-9 J — ^ 
4V?v'*-/—A> (I PA) „ n-??/ — 

f p-y^U 3-;^yyf;n-f;u?ro-yxfyy^ 

V, ^/^>K®f3i^^ % ftK^f/K /f/nf^^r 
1 «*>5V^tt 2«W±OtW?r^ffl1-3 ri:^ 
[0 0 5 8] tLT, ±12© 4. 5 LTPK Lfca-T 
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17 

±o-CS»BSihJi3*s^$itfcHl (a) (DXoteS. 

/7^f j/ ^ 7 l m 
7 p 7^^s/^7^^AS$tlco^S4rB(l?5fc^L-C 

[0 0 5 9] *fc v 3-7-f>»W7"7^f-> 

j£f4#KPS£$:ft5k©T-fifci^\ M^fe 

— h) „ p— K 7D-3-K 7j— 20 
k t-f73-h, ^.t°V=>- k 7—7,Vzi — k is 
-h=-k tt* = -k ^=-h, y<- 3 -h^W 

[0 0 6 0] ^^fy^y^Mltll ©Sffi 

g 2 ©8&«W3£g& £ C> l-(6)± **5 r t /45T*# 5 fc © 
-CfcS 0 $&&©£©*&£«:, #^PSS$il.5t)©T'H 
&V^/!k 1 0 0 — 1 5 0'C<Dlfc$<#){g;)fiT*l~3 0^ 

•5 r -5 ©T\ ||R3^h«rfi«i-5wiiSprtE 

4 /UAgfcf l ff>«9WMIK3 *l£ ri«<4 
5fc©T'fo5„ 

[0 0 6 1] 7*7^f ? ^ 7 ^ /UAlff 1 ©SltJgJilt 
JfcDTg&SdS, 0. 0 5~0. 2(imOW^L 

[0 0 6 2] ±|B<OJ;5tLT#e>jxfc*«WlCff,5S 
ttKi^A-AAKfc^T, WbttMl 2 tttaMMFtt 

Stf-gi* 5 n m~ 2 /i m©4>£-> D *|Rti*?tf2tt& jl 
Tl^S *>©-?*> of. 1. 3 5&LT<Dl&^m$T&&%1- 
5t>©T?fc*K :7*7*^ -f/U ASttl fiHiffW 
-IRCI. 5tl±T'fc5WT\ *JI©5£{fc;&8IJf 2)4><b 

S^-tir-Sr t^-et5 4>WCfeS„ 50 
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[0063] &&m±7 4 ^*.AnGim£iiz>®.mc±. 
•Yxyw ©ft^sf-sWKit yj/u&A *m.i x &m 

7 w A A fc£#tt;5»fc v n J; 5 ic . 7*7 * ^ y 9 y 4 a- 

[0 0 6 4] /n— Ka- hg4fi7 P 7X^- S /^7W/'Ui>. 

Iffiro«St^^5totfc9, 01 (b) ©J; 
5 I-SWKjJLS 3 ii:©a- K=- hg 4 ©±KJ&££ 

lift bx-fctetz r. £ #T*£ 5„ A-Ka-M4 
7^f-^7^ /UAStt 1 £ ©KT'#fi ; F#^^^i--5 

l ©JBiWl- ft 5 ^ < ifiv LT^fiKi" 5 

©#JJ*U\ ^-K3-H4©Wt y°y^y 
?yj 1 ©*®lc±lE©8fJi!Wf4£&* LT« 

- K3- hS4©^fff±#lCfiJPS^tL5 fc©T?f4&^ 

as, i~2 0iim^KSMti-a©HRW-T?*>fi. 

[0 0 6 5] ^fc, RWKJh7-f^A©*apKlH:K« 
«5S:»*-r5r.i:'b-CtS. R^B 5 l±KWK±Ji 3 
©«EfllfcJ&jfc3ft5 *»©-<?*>•> . • Stttt^^i" 
5TOT«-T5 r i jfts-et 5. ^©K?5g 5 SrJgric-T 

*v>yl/{k-&V>)&mf 5C1 ^^-C-#5„ r©7^a 
->7 yfc^tili7;U3*->->7 / S?r^Fofc7 yijifls-g- 
^SX'h'O, 0iJ^lJ, CFiCF ! CH.CH ! S i (OCH 
3) 3 C a F» (OCFiCFsCF,) « (OCFi) jCHi 
CH*Si (OCH,) ,*ifSrfflu^Sr tds-et5 0 ES 
5 ©BUfLte, SltKite 3 »c £ 5S*tKJhttl6K jS 
»»*»ff*4v^J:5lc» 0. 0 3 m mglTtctg^-TS 

[0 0 6 6] £fc&tfKJtS3£r^J&-f5=>-7 1 -* 

aab*t?^»K5*i-sri:ast?*, jswgsjtg 3 ©s® 

^K?§14Srf+4-i-5rt^-C-t5t©-C*)-5. r©ip 
±f2©gS^g5li!fiFlc^T'Ji^<^5, * 

[00 6 7] ftf&fflm+k UT«, K^f"^ ^IMb 
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asfcsro-e, afldMM2«>B£&K**L-ci~2 oa 
%mimm*i>> ts^yawft^iwai^ rtgBSrf io 

[0 0 6 8] 4fcE*tRJh7 -fA'A AfcH\ 
^ 7 /UAS# 1 £ RWR Jt« 3 t roffilc. @«4&JR 

#5. 20 
[0 0 6 9] £f>(w£#tKll:7^vw >l A{ifi, y°v^ 
/UAStf l (DKStKitJf 3 SrKtt fc« t R»ffl 
roSI> o /7 y ^ 7 ^ /pam l (Ol® icifii 
«JHS:**LTtt»fl!lJB6SrW:tt5wi:*s-etS 0 ft* 

tvK #y /K #!/7?9v-h 

^vpyjSI, x/^>$flg&i'£*S-£-L;fct>©£ffl^ 
5ri-SST-t5„ *£##J/I 6 OWSffililttB 1 (c) ff> 30 
J; o\z.mM7 4 >VJ» l o^Ioifcl wWtflBt^w^ 

w /PA AttirffifllKtMMi 6 5 r i 

SI. Jtt^e6SrSH-*^TS#*l»±7^/WAA^ffl-f 
5 r i t "IIMT-fc 9 , #Jx.tf * y 7v<*KEMBJt:7 
4*/»A&ltm-r&1i&K.tt: % KfcfBSitr^/uAArolf 

[00 7 0] ±fB<7) «fc 5 L-Cff»**t«*«W«Rit 40 
Kih^/UAAtt, Zf7^>^ (CRT) , 

(FIP) , 77X77^/^ (PDP) , i&Sx 
(LCD) . ^rttlELr-f^T'W^roM^ 
g/TT-f^7M 7 0ft*ffi{r|£i9ftttT^ffl^ix5t) 

tf>-e*>5. iffli^, Bi2 (a) ^-r«t5t-, m®M 

^/PAA^ftStJ^tfCffifflt-S^ir^-CtS,, *fci2 

(b) ^^-Tipic, B&S^x^*:/^ 7(£>mJ®{|l!l 
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#5o miffi«9£R#tK±:7^/PAA£B I !i9ttltT&ffl 
ffiffi*9©JiMll!l<0affiiaS9ttrt3J:5»CL 

k\ 

[00 7 1] 

~-X*Sr|»# % T|lfto /oJ ^ Si - o ^ 

-) mmmmtLxMy- m ©hlcso 
2o&ffl^T, mm#v x3-\s>x-mmBi:ftf&u z 

[00 7 2] ( = -x^ >^tttaj#»0>W»« 1 ) t 1 h 
7^h^fv">7V12 1. 6g)5i^^/Phy p< h^v-v- 
7V24. 3g(5fc\ y^y-/P4 2 0, 5la5S:JPx., £ 
t)(C/Kl6. 8gP.5.tfO. 0 1N(D^16. 8 SB 

( rH 2 oj / torj =0. 5) Sril-g-U rftfcx 
-r *x-£ffl<^T Lfc„ :©^?r2 5'Cg 
S1f*T*2BtPfl}f#L-T, li¥Wi$r8 0 0i:SI 
J/y^u-^ (A) fcfcfc. 

[0073] ;;t-, :©->!)a-y^ (a) 

TlV-h y^LT*3V^fc^^/7^ (H^0. 7mm) 

0 nm»Si^Ml^ 1 0 O'CX'&ffcfZZ. 

^m?p#ffifb^ttM rcA-W15 0j T-jSiJ^Lfc^ 
3 0° -Cfcofc, 

[0 0 7 4] rro->!)3-vi/'^> (a) m& 

(ps^y^^^^^LTtpggv-y* i pa (-r 

y/n/V-^) »«y>P (»2 0l 

^Stt 6 0nm, fl-SSflL^ 1 5 n m : M^kfifeXlS 

K) ^ffl^, *ms&-/-> , j 3->P^ (i^ 

^b-g*!ftll) ^H^SSp-CSftJtAS 8 0 / 2 0 1 1£ 

m (A) SrPKLfc. 
[00 7 5] ( = —■ r-f V^*tfij«*©WlK«2) X h 
7^ h=^->->7^1 5 2SP(C^^y-/P4 1 2SP*A0 

$f>l-7kl S^&tl^O. 0 1N©M1 8^5 ( Th 
.OJ / fORj =0. 5) SrS-S-L, rtl^^^^^ 
-5rfflV^Ti<jg^-L7c <1 rofi^*Sr2 5'Cfit1lf 

ZkiC£<Q y ->y=.->Pi?>- (B) 5r#fc„ ^<7>i/» 
= (B) ^oi>T®fkKffilro7k^<3tftSrSaS!} 

Call tp]«(cLTSiJSLfc*£S. 8° Xh^tz. 
[0 0 7 6] r.<7)>!) ^-yi/^y (b) ^ 

tp^->y UffiiLl-I&ftb LT4"?g->y * I PA (-T 

y^D/v-/p) »»y/u (@r^2o%, 

^ Stt 6 0 n m. ^|gl¥^^ 1 5 n m : ttHtflU«X|8 
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H) Srfflv\ «p£->y;t7ia&^/->y y^y (*8 
^k^ftlMIE)' ^@^swr'tt*tt^8 o/2 0ii 
■5 £ 5 »-8sJn U $ h 3 5 X o K * 

4MB) £PKLfc. 

[0077] i/?ttm&v>><»mmM3) ? v 

yx. h*~>>y>'2 0 8$MZ* /u-3 5 6g65r*P 
8»&tf0. 0 lNWlll 8^5 ( l"H 

2 oj / torj =0. 5) wftSr^-r*'* 

T-2R#F^^L-C. fift¥*D^*4r8 5 0 ^iHg-fS 

itia?), ->!)a-y^y (c) fcWfc. w»'>y 

[0 0 7 8] fti:, wro-y!) =— >u> f >' (c) 
^-yy^aef^irLt^-yy^iPA (-y 

^-Stt6 0 nm, fMBBtbiti 1 5 nm : fi4j»{kfigXH 
£•&£•&&») ^@ff^SWT*fi*tfc^8 0/2 0i:^ 20 

ft (C) £PMLfc 0 

[00 7 9] (a— 7V^#l&J*ftro»I»0i|4) 
7^ h^r->->7^1 5 2gBfC^:?y— ^ 3 0 

£M-*1 2 &U]kXf0. OINOfiSt 1 8fft 

( rH,OJ / TORJ =2. 0) SrS^-L, itlSrx 

iattt T* 2 B#rajf# LT» 3 500IC 

^S-TSr £{wJ;»K ->y3-vui?y (D) «r#fc 0 30 
:©y!)3-^^y (d) t;:o\^TS£te$JStf>7kg$fc 

[0 0 8 0] &Jc\ r©->!J3-yi/-yy (D) 

k» f^->y*iats^-^t br<t>s->y* i pa 

6 0 n m, fl-SSiff *g| 1 5 n m : ttjKfcj£X% 

fi) frfflv\ ■psyy*»/y^-yi-yy «8 

® (D) SrWMLfc. 

[0081] (=-7^ yWli»©ifiW5) ±fa 
(OCH.) , (CsH, o 2 ) SrfflV\ r*i,&=>— 7V y 

(d> fc±BjB£fc#i,Ti%aaini-5r* 
tcioT, a-TV^ttttriMj (e) 

[0 08 2] (=i-7-r y^|tfijM(l0>MKM6) ±12 
■Mt«4fc*S<^T» T i -N&^WI-S^ffiftfSgft 
««EIWkf-^>iK»? (¥Wfi2 0nm) =- 50 
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T^y^«Mi (D) (C^@^(C>PtLT3%^JBl- 
5c\£K«toT. =>- T-H^mUtfL® (F) fcfcfc. 

[0083] (=1-^ ^ i/7Pi&m>v>&wmu&\ 1 ) 

V%*9 J-**/* (Bjt{fc#X2£|±§S TMA-S 
Tj : ¥-it3ft1-&l 0 — 2 0 nm) X ptcLfc 

use* 2 1 mmz. lt = -r w >ymmvo 
(o ^asLt, 

[oo8 4] {=>-^ji/ymmm<nftMiM%km2) 

mmo>T? !)/M8Bi (BSUbjathK rt^P-r Ki oo 
7j ) (c, *£i/y#$&^/fc£<bLT*£->y;«7 1 p 

-JJCK^SW 6 0 n m» 1 5 n m : tej&tejfc 

i«H^S*-eS*ita« 8o/2oi4 

« (H) irlllLk. 
[00 8 5] (HiSfiSJ 1 ~ 6 , Jtt50*J 1 ~ 2 ) Wh- 1 7 
5 ^m(OPET7W/^tf0±{c->y 3 — V^U V^-ftS^ 
-X^V^ (GE -fg-yy TUVHC8 
5 5 6J) Sr/^— 3-^— -C&ffiUtm, 120tT'3 

[0 0 8 6] fti::©^- K3- hgW*ffi{C3D^-JJc 
Wiag&LfcgL ±«E©W*Wl~6aWJt«BIKWl 
~ 2 T*#fc 3 - x ^ V (A) ~ (H) Sr^- 

K3-hgro±»C^b, 1 2 0*C-C3 O^ffifijagL 
TBW 1 0 0 n m<omitmMf§Z&f&-t5 - ir t«t o 
RWESltPET7^/Wi>.Sr#fc„ 

[00 8 7] r©J:5tbT#e»tbfcSi+R±7^A'A 

[00 8 8] jfcftSifi^) ^**«Sf ( 0 iJJf^f 
S TU-3 4 0 OJ ) Ti£ft5 5 0 nm(0±ytf^m^m 

[0089] (Rttm mmmzxm LtcR^m± y 

4>\sJ±<r>MM (Tffi) *fyK^-/<--el§U 
**H- (BiiSf^er®! ru-3 4 0 0j ) -c«ft5 5 0 

[0090] (^-X^) XpJ-;? (B*«feXH 

^ rNDH2oooj ) -esasufc,, 
[0091] mmm %&mvrmmvEMWj±7 

^ 3lV y°y (ULVACSi TEMS-1J ) 
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[0 0 9 2] mWiitJ&m «<fc«R©*iEfc. 

0 0 0 0 Sr 1 0 0 gffifiT* 1 OWS. (iiS 1 
cm/sec) »»3-a\ «{b»BSfcSdM-$*;*S£ 

B : *X«si?-f C : 

ft) , tffffiLfc. 

[0 0 93] *<HiW«>*iBfc«IWl» 
T*fo5^-W>-g?^0. 2cclTU 18!7yhroe*10 
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* fe£ft*T £S§88 3 0c m©*«=-e3tfiMt L, 48 l$ffl£ 

if 5*»-e4WWt*r*lJEU A : H-fl|tffe % B : 1 0° &L 
T> C: 10~20° N D: 20° £Lt, ifftifiLfc, 

[0094] ±.u<D&m&gimzm; 1 w, «{t 

-X*tt0. 5fJi,ofc, 
[00 9 5] 
[36 1] 
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(A) 


94. 1 


1. 0 


0. 6 
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CB) 


94. 5 


0. 8 


0. 7 


1.29 


A | 
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(C) 


9 4. 5 


0. 8 


0. 7 


1.2 9 


B 
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IS$£#J4 


(D> 


94. 8 


0. 5 


0. 6 


1.2 6 
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D 




(E) 


94. 4 


0. 9 


0. 6 


1. 30 


A 


D 




(F> 


94.1 


0. 9 


0. 8 


1.3 1 


A 


B 




(G> 


9 1.4 


2. 4 


0. 6 


1. 47 


A 


D 


tmw2 


(H) 


94. 0 


1. 5 


0. 6 


1. 34 


D 


D 



[0096] * nz*. bits H o fc, &Mffi.mv>Kftiffi 

[0 0 9 7] -7 h DtxttWt Urh7^ 

v?^£^fc-fr-CJBV\fc0IJ60lll £JfctfcL-C, 

[0 0 9 8] h ytxffiib LTf 

->7>-^^fflV^fc||ffi^j2f±, x h7X h^'>>y> 30 

[0 0 9 9] h y t^Wnt UrF7^ 
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